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DISH WASHER INCLUDING A SWITCHING move the link member . The dishwasher may include a guide 
UNIT FOR DIVERTING WATER FLOW protrusion inserted into the link member and configured to 

guide the link member to move back and forth in a linear 
CROSS - REFERENCE TO RELATED motion , where a guide unit , into which the guide protrusion 

APPLICATION ( S ) 5 is inserted , may be located at a main extension part . The link 
member may include a main extension part disposed at 

The present application claims priority under 35 U . S . C . lower portions of the pair of arms disposed at the main arm 
119 and 35 U . S . C . 365 to Korean Patent Application No . and one or more auxiliary extension parts disposed at lower 
10 - 2015 - 0016157 ( filed on Feb . 2 . 2015 ) . No . 10 - 2015 - portions of the pair of auxiliary arms . Each of the one or 
0016158 ( filed on Feb . 2 , 2015 ) and No . 10 - 2015 - 0053149 10 more auxiliary extension parts may be elastically deformed 
( filed on Apr . 15 , 2015 ) , which are hereby incorporated by in a direction of a movement of the link member . The one or 
references in their entirety . more auxiliary extension parts may be configured to be bent 

several times . One or more stoppers may be disposed at the 
BACKGROUND auxiliary extension parts , and may be configured to limit 

15 rotational ranges of the pair of auxiliary arms . The gear teeth 
A dishwasher is a household appliance which uses deter - disposed at the fixed gear unit and the rotary gear unit may 

gent and water to wash food scraps off dirty dishes and have asymmetrical shapes and may include a vertical portion 
cooking utensils . and an inclined portion which extends from an upper end of 

Generally , a dishwasher includes a tub , a dish rack dis the vertical portion at a predetermined angle . The spray arm 
posed in the tub to accommodate objects to be washed , a 20 may be configured to rotate by a repulsive force generated 
spray arm to spray wash water to the dish rack , a sump to based on water being sprayed through spray holes in the 
store the wash water , and a supply flow passage to supply the main arm or each of the pair of the auxiliary arms . 
wash water stored in the sump to the spray arm . According to another aspect , a dishwasher may include a 

An idea related to the dishwasher is disclosed in Korean sump configured to store water , an arm holder rotatably 
Patent Application Publication No . 10 - 2012 - 0126598 , 25 mounted on the sump , a spray arm connected to the arm 
which is a related art document . holder and configured to spray the stored water from the 

The dishwasher disclosed in the related art document has sump , a fixed gear unit fixed to the sump and with gear teeth 
a structure for spraying wash water upward by a nozzle of arranged along an outer circumferential surface of the fixed 
a spray arm accommodated in a tub . gear unit , a rotary gear unit rotatably mounted on the spray 

30 arm , and configured to rotate based on engagement with the 
SUMMARY gear teeth of the fixed gear unit , and a link member con 

nected to the rotary gear unit and the spray arm , where the 
According to one aspect , a dishwasher may include a tub spray arm includes a main arm with a lower frame connected 

configured to accommodate one or more items to be washed , to the arm holder and an upper frame disposed at an upper 
a spray arm rotatably mounted to the tub and configured to 35 side of the lower frame , and a pair of auxiliary arms 
spray water onto the one or more items to be washed , a sump rotatably disposed at both sides of the main arm and having 
disposed at a bottom surface of the tub and configured to a plurality of auxiliary spray holes , where inlets through 
store water and to supply stored water to the spray arm , a which the water is introduced are formed at the lower frame , 
fixed gear unit fixed to the tub with gear teeth arranged along wherein a main flow passage is formed in the main arm and 
an outer circumferential surface of the fixed gear unit , a 40 may be in fluid communication with the inlets , where a 
rotary gear unit rotatably mounted on the spray arm and plurality of upper spray holes may be formed in the upper 
configured to engage the gear teeth of the fixed gear unit , and frame , and where the plurality of spray holes may be 
a link member connected to the rotary gear unit and the configured to spray the water in the main flow passage , 
spray arm , where the spray arm may include a main arm where the plurality of upper spray holes may be radially 
including a pair of arms , and a pair of auxiliary arms 45 disposed in the upper frame . 
rotatably connected to the main arm , where the rotary gear Implementations according to this aspect may include one 
unit may be configured to rotate based on engagement with or more of the following features . For example , the plurality 
the gear teeth of the fixed gear unit by rotation of the main of upper spray holes may be biased to one side of the main 
arm , and where the link member may be configured to move arm , and where the spray arm may be configured to rotate in 
by rotation of the rotary gear unit and rotate the pair of 50 one direction by a repulsive force generated when the water 
auxiliary arms . is sprayed through the main spray holes and the plurality of 

Implementations according to this aspect may include one auxiliary spray holes may be biased to the other side of the 
or more of the following features . For example , the dish - main arm , and where the spray arm may be configured to 
washer may include one or more power transfer units rotate in an opposite direction by the repulsive force gen 
configured to extend from bottom surfaces of the pair of 55 erated when the water is sprayed . A subset of the plurality of 
auxiliary arms and configured to be inserted into the link upper spray may be parallel to a direction in which the water 
member , where one or more locking parts may be located at is sprayed . A subset of the plurality of auxiliary spray holes 
the link member , and where one or more power transfer units may be parallel to the direction in which the water is 
may be configured to be inserted into the one or more sprayed . The dishwasher may include lower spray holes 
locking parts to transfer power to the power transfer units . 60 formed in a bottom surface of the lower frame , and config 
The dishwasher may include a protrusion provided at an ured to spray the water flowing in the main flow passage . A 
eccentric position from a center of rotation of the rotary gear transfer flow passage may be formed in the main arm and 
unit and configured to be inserted into the link member , may be in fluid communication with the inlets , where 
where the link member may include an insertion part , and auxiliary flow passages may be formed in the auxiliary arms 
where the protrusion may be configured to be inserted into 65 and may be in fluid communication with the transfer flow 
the insertion part . The protrusion may be configured to move passage , and where the auxiliary flow passages may be in 
in a circular motion by the rotation of the rotary gear unit to fluid communication with the auxiliary spray holes . The 
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dishwasher may include a flow passage switching unit arm holder , a first arm extending to one side of the arm 
accommodated in the arm holder , and configured to selec holder coupling unit , and a second arm extending to the 
tively open and close the main flow passage and the transfer other side of the arm holder coupling unit , and a first 
flow passage . auxiliary arm and a second auxiliary arm disposed at the 

The flow passage switching unit may include a switching 5 main arm in opposite directions from each other , and each of 
unit main body , an upper gear formed at the switching unit the first auxiliary arm and the second auxiliary arm is 
main body , and opening holes through which the water configured to rotate with respect to a longitudinal direction . flows , where an upper gear engaging unit may be disposed Implementations according to this aspect may include one 
at the bottom surface of the main arm , and may be config or more of the following features . For example , the first ured to engage with the upper gear , where the flow passage 10 auxiliary arm may be configured to form an acute angle with switching unit may be configured to be engaged with the the first arm , and the second auxiliary arm may be config upper gear engaging unit when a flow amount of the water ured to form an acute angle with the second arm . The link introduced into an arm holder chamber is increased , where 
one of the main flow passage and the transfer flow passage member may be configured to move back and forth by the 
may be configured to communicate with the opening holes 15 rotary gear unit when the spray arm rotates , and the back and 
to have the water introduced and the other one of the main forth movements of the link member may be converted to 
flow passage and the transfer flow passage may be closed by rotary movements of the auxiliary arms . A plurality of 
the switching unit main body when the upper gear is auxiliary spray holes may be formed in the first auxiliary 
engaged with the upper gear engaging unit . A lower gear arm and the second auxiliary arm , where at least one of the 
protruding downward may be disposed at the flow passage 20 plurality of auxiliary spray holes formed in the first auxiliary 
switching unit , and where a lower gear engaging unit may be arm and at least one of the plurality of auxiliary spray holes 
disposed at a bottom surface of the arm holder chamber , and formed in the second auxiliary arm are parallel to a direction 
may be configured to be engaged with the lower gear . A in which the water is sprayed . 
rotary unit configured to provide a rotary force to the flow 
passage switching unit may be disposed at a bottom surface 25 BRIEF DESCRIPTION OF THE DRAWINGS 
of the flow passage switching unit . The main arm may 
include a gear rotation shaft onto which the rotary gear unit FIG . 1 is a perspective view of an example of a dish 
is inserted , where the rotary gear unit may be configured to washer implementation ; 
move vertically based on insertion into the gear rotation FIG . 2 is a view illustrating an example of a coupling 
shaft so that the gear teeth of the fixed gear unit and the gear 30 structure between a sump of FIG . 1 and a spray arm 
teeth of the rotary gear unit are selectively engaged with assembly ; 
each other . The dishwasher may include an elastic unit FIG . 3 is an exploded perspective view of an example of 
disposed at the rotary gear unit , and configured to press the the spray arm assembly of FIG . 2 ; 
rotary gear unit toward the fixed gear unit . The gear teeth of FIG . 4 is a cross - sectional view of an example of the spray 
the rotary gear unit may be configured to come in close 35 arm assembly of FIG . 2 taken along line 1 - I ' ; 
contact with the gear teeth of the fixed gear unit by the FIG . 5 is a view illustrating an example of a bottom 
hydraulic pressure of the water when the water is sprayed surface of the spray arm of FIG . 3 ; 
through the spray holes . The dishwasher may include a FIG . 6 is an exploded view of an example of the spray arm 
mounting unit at which the gear rotation shaft may be of FIG . 5 ; 
disposed and with a bottom surface portion configured to 40 FIG . 7 is a plan view of an example of a fixed gear unit 
selectively make contact with an upper surface portion of the of FIG . 3 ; 
rotary gear unit , where the bottom surface portion of the FIG . 8 illustrates an example of the fixed gear unit of FIG . 
mounting unit may be formed in a shape gradually inclined 7 ; 
more upward from the gear rotation shaft toward the fixed FIG . 9 is a perspective view of an example of an arm 
gear unit . The spray holes may be disposed in the gear 45 holder of FIG . 3 ; 
rotation shaft so that the wash water sprayed through the FIG . 10 is a plan view of an example of the arm holder of 
spray holes heads toward an inside of the rotary gear unit . FIG . 9 ; 
The gear rotation shaft may be disposed at a place where a FIG . 11 is a side view of an example of the arm holder of 
portion of a bottom surface of the main arm is recessed by FIG . 10 ; 
a predetermined depth , where the gear rotation shaft may be 50 FIG . 12 is a perspective view of an example of a flow 
inserted into the rotary gear unit and a rotation shaft accom passage switching unit of FIG . 3 ; 
modation unit may be disposed at the rotary gear unit , where FIG . 13 illustrates an example of the flow passage switch 
at least a portion of the rotation shaft accommodation unit ing unit of FIG . 12 ; 
may be accommodated in the recessed place . FIG . 14 is a perspective view of an example of a rotary 

According to yet another aspect , a dishwasher may 55 gear unit of FIG . 3 ; 
include a sump configured to store water , an arm holder FIG . 15 is a perspective view of an example of a link 
rotatably mounted on the sump , a spray arm connected to the member of FIG . 3 ; 
arm holder , and configured to rotate by a repulsive force FIG . 16 is a plan view of an example of the link member 
generated when the stored water introduced from the sump of FIG . 15 ; 
is sprayed , a fixed gear unit fixed to the sump and with gear 60 FIGS . 17 to 20 are views illustrating an example of an 
teeth arranged along an outer circumferential surface of the order of assembling the spray arm assembly of FIG . 3 ; 
fixed gear unit , a rotary gear unit rotatably mounted on the FIG . 21 is a view illustrating an example of a state in 
spray arm , and configured to rotate based on engagement which an upper gear of the flow passage switching unit is 
with the gear teeth of the fixed gear unit by rotation of the engaged with the spray arm ; 
spray arm , and a link member connected to the rotary gear 65 FIG . 22 is a view illustrating an example of a state in 
unit and the spray arm , where the spray arm includes a main which a lower gear of the flow passage switching unit is 
arm including an arm holder coupling unit connected to the engaged with the arm holder ; 
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FIG . 23 is a view illustrating an example of the bottom resupplied to the spray arm assembly 10 by the water supply 
surface of the spray arm assembly in accordance with a pump disposed in the sump 5 . The wash water supplied 
rotational angle of the rotary gear unit ; through the water supply unit 6 may be reused several times . 

FIG . 24 is a side view of an example of the spray arm The spray arm assembly 10 may be mounted on the sump 
assembly of FIG . 23 ; 5 cover 20 to spray the wash water stored in the sump 5 onto 

FIG . 25 is a view illustrating an example of a state in the object to be washed accommodated in the rack . The 
which wash water is sprayed through a main arm ; spray arm assembly 10 may include a spray arm 100 to spray 

FIG . 26 is a view illustrating an example of a state in the wash water , a fixed gear unit 200 mounted on the sump 
which the wash water is sprayed through auxiliary arms ; cover 20 to rotatably support the spray arm 100 , and an arm 

FIG . 27 is a cross - sectional view taken along line II - II ' of 10 holder 300 . 
FIG . 25 ; The wash water introduced through the water supply unit 

FIG . 28 is a view illustrating an example of a state in 6 may flow through the sump 5 to be introduced into the 
which the wash water is sprayed through the auxiliary arm spray arm assembly 10 , and the wash water introduced into 
and the auxiliary arm rotates back and forth at the same time ; the spray arm assembly 10 may be sprayed by the spray arm 

FIG . 29 is a view illustrating an example of a state in 15 100 onto the object to be washed . The spray arm assembly 
which a link member of a spray arm assembly implemen - 10 may be directly connected to the water supply unit 6 and 
tation is mounted on a spray arm ; directly spray the wash water onto the object to be washed 

FIG . 30 is a view illustrating an example of a state in without passing through the sump 5 . 
which a link member of a spray arm assembly implemen The spray arm assembly 10 may not only be disposed 
tation is mounted on a spray arm ; 20 below the rack 4 as illustrated , but also be disposed above 

FIG . 31 is a view illustrating an example of a state in the rack 4 . Also , the spray arm assembly 10 may be disposed 
which a fixed gear unit and a rotary gear unit of a spray arm in a plurality to spray the wash water from above and below 
assembly implementation are engaged with each other ; the rack 4 . 

FIG . 32 is a view illustrating an example of a state in As illustrated in FIG . 3 , the spray arm assembly 10 may 
which a fixed gear unit and a rotary gear unit of a spray arm 25 include the spray arm 100 , the fixed gear unit 200 , the arm 
assembly implementation are engaged with each other ; holder 300 , a flow passage switching unit 400 , a rotary gear 

FIG . 33 is a view illustrating an example of a state in unit 500 , and a link member 600 . 
which a fixed gear unit and a rotary gear unit of a spray arm The spray arm 100 may include a main arm 110 and 
assembly implementation are engaged with each other ; auxiliary arms 140 and 150 which may be rotatably con 

FIG . 34 is a view illustrating an example of a state in 30 nected to the main arm 110 . The auxiliary arms 140 and 150 
which the gear coupling between the fixed gear unit and the may be provided as one pair as illustrated . A plurality of flow 
rotary gear unit of FIG . 33 is released ; passages through which the wash water provided from the 

FIG . 35 is a longitudinal cross - sectional view of an sump 5 flows may be formed in the main arm 110 . 
example of the spray arm assembly of FIG . 33 ; Upper spray holes 123 and 124 through which the wash 

FIG . 36 is a view illustrating an example of a state in 35 water introduced into the main arm 110 is sprayed , may be 
which a fixed gear unit and a rotary gear unit of a spray arm formed in an upper portion of the main arm 110 . The wash 
assembly implementation are engaged with each other ; and water introduced into the main arm 110 from the sump 5 

FIG . 37 is a longitudinal cross - sectional view of an may be sprayed above the main arm 110 through the upper 
example of the spray arm assembly of FIG . 36 . spray holes 123 and 124 . The wash water sprayed through 

40 the upper spray holes 123 and 124 may head toward the 
DETAILED DESCRIPTION object to be washed . 

The main arm 110 may include an arm holder coupling 
Referring to FIGS . 1 and 2 , a dishwasher 1 may include unit 180 disposed at a bottom surface of the main arm 110 

a tub 2 in which a washing space is formed , a door 3 which and may include at least a portion of the arm holder 300 . 
may be configured to selectively open and close the washing 45 The auxiliary arms 140 and 150 may be rotated by the link 
space , a rack 4 disposed in the tub 2 to accommodate an member 600 within a predetermined angle range . Upper 
object to be washed , a sump 5 disposed in the tub 2 to store auxiliary spray holes 143 and 153 may be configured to 
wash water , and a spray arm assembly 10 disposed in the tub spray the wash water introduced into the main arm 110 . 
2 to spray the wash water onto the object to be washed Upper auxiliary spray holes 143 and 153 may also be formed 
accommodated in the rack 4 . 50 in the auxiliary arms 140 and 150 . 

The rack 4 may be mounted to be withdrawn to the front The main arm 110 may include a first extension part 111 
of the tub 2 . A user may withdraw the rack 4 to the front of and a second extension part 112 radially extending with 
the tub 2 to accommodate the object to be washed . respect to the arm holder coupling unit 180 . The auxiliary 

The sump 5 may include a sump cover 20 and a sump arms 140 and 150 may be respectively and rotatably 
discharge unit 30 disposed at the sump cover 20 . The sump 55 mounted on the first extension part 111 and the second 
5 may receive the wash water from the outside through a extension part 112 . 
water supply unit 6 , and may discharge the wash water first transfer flow passage and a second transfer flow 
sprayed in the tub 2 through the sump discharge unit 30 . A passage through which the wash water introduced from the 
water supply pump to transfer the wash water stored in the sump 5 flows may be respectively formed in the first 
sump 5 to the spray arm assembly 10 may be disposed in the 60 extension part 111 and the second extension part 112 . The 
sump 5 . wash water flowing through the first transfer flow passage 

A wash water recovery unit 33 to recover the wash water and the second transfer flow passage may flow to the 
sprayed in the tub 2 may be disposed at the sump discharge auxiliary arms 140 and 150 . 
unit 30 . Foreign substances such as food scraps contained in The auxiliary arms 140 and 150 may include a first 
the wash water may be filtered by a filter disposed in the 65 auxiliary arm 140 rotatably connected to the first extension 
wash water recovery unit 33 . The wash water recovered in part 111 , and a second auxiliary arm 150 rotatably connected 
the sump 5 through the wash water recovery unit 33 may be to the second extension part 112 . Some of the wash water 

SU 
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introduced into the main arm 110 may flow to a first The link member 600 may be mounted on the spray arm 
auxiliary flow passage formed in the first auxiliary arm 140 , 100 . The link member 600 may reciprocally rotate the 
and a second auxiliary flow passage formed in the second auxiliary arms 140 and 150 about the longitudinal direction 
auxiliary arm 150 . as the rotary gear unit 500 rotates . Referring to FIG . 4 , the 

A first upper auxiliary spray hole 143 may be formed in 5 spray arm assembly 10 may be fastened to the sump cover 
the first auxiliary arm 140 , and a second upper auxiliary 20 . The arm holder 300 may be rotatably fixed to the sump 
spray hole 153 may be formed in the second auxiliary arm cover 20 as a departure prevention part 315 disposed at the 

150 . The wash water introduced into the first auxiliary flow arm holder 300 may be fastened to an arm holder fastening 
passage formed in the first auxiliary arm 140 may be sprayed part 23 disposed at the sump cover 20 . 
through the first upper auxiliary spray hole 143 , and the 10 A fastening part 223 disposed at the fixed gear unit 200 
wash water introduced into the second auxiliary flow pas may be fastened to the gear fixing unit 22 disposed at the 

sump cover 20 . The fixed gear unit 200 may be coupled to sage formed in an inner space of the second auxiliary arm the sump cover 20 . Unlike the arm holder 300 , the fixed gear 150 may be sprayed through the second upper auxiliary unit 200 is non - rotatably fixed . spray hole 153 . 15 The rotary gear unit 500 may be inserted into a gear 
The spray arm 100 may be rotated by a separate driving rotation shaft 135 disposed at the spray arm 100 . The rotary 

device . However , the spray arm 100 may be rotated by a gear unit 500 may be coupled to the spray arm 100 , and may 
repulsive force generated when the wash water is sprayed rotate about the gear rotation shaft 135 . 
through upper spray holes 123 and 124 or the upper auxiliary The link member 600 may be supported by guide protru 
spray holes 143 and 153 . The spray arm 100 may be rotated 20 sions 136 and 137 disposed at the spray arm 100 . An 
by the repulsive force generated by spraying the wash water eccentric protrusion 530 disposed at the rotary gear unit 500 
without a separate driving device such as a motor . may be inserted into the link member 600 . By the rotation 

The rotation of the spray arm 100 by the spraying of the of the fixed gear unit 200 , the eccentric protrusion 530 may 
wash water will be described below . The main arm 110 may be configured to rotate the link member 600 back and forth 
include a first arm 113 extending along one direction from 25 within a predetermined range . 
a center of the main arm 110 , and a second arm 114 A fastening protrusion 182 disposed at the spray arm 100 
extending along the opposite direction of the first arm 113 . may be inserted into a fastening protrusion accommodation 
A first upper spray hole 123 may be formed in the first arm unit 332 disposed at the arm holder 300 . The arm holder 300 
113 , and a second upper spray hole 124 may be formed in is coupled to the spray arm 100 . 
the second arm 114 . 30 Main flow passages 117 and 118 through which the wash 

The first upper spray hole 123 may be formed in a water introduced from the arm holder 300 flows may be 
plurality along a longitudinal direction of the first arm 113 . formed in the spray arm 100 . Specifically , the main flow 
The second upper spray hole 124 may be formed in a passages 117 and 118 may include a first main flow passage 
plurality along a longitudinal direction of the second arm 117 formed in the first arm 113 , and a second main flow 
114 . 35 passage 118 formed in the second arm 114 . The first main 

The wash water introduced into the spray arm 100 may flow passage 117 and the second main flow passage 118 may 
flow to the main arm 110 , and be sprayed through the upper be divided from each other by a partition 116 . The wash 
spray holes 123 and 124 . The wash water introduced into the water flowing through the first main flow passage 117 may 
spray arm 100 may flow to the auxiliary arms 140 and 150 , be sprayed to the outside through the first upper spray hole 
and be sprayed through the upper auxiliary spray holes 143 40 123 , and the wash water flowing through the second main 
and 153 . flow passage 118 may be sprayed to the outside through the 

The fixed gear unit 200 may be fixed to the sump cover second upper spray hole 124 . The main flow passages 117 
20 by a gear fixing unit 22 disposed at the sump cover 20 . and 118 may be referred to as “ wash water flow passages . ' 
The fixed gear unit 200 is disposed to be engaged with the The flow passage switching unit 400 may be accommo 
rotary gear unit 500 . 45 dated in an arm holder chamber 320 disposed in the arm 

The arm holder 300 may be coupled to the spray arm 100 holder 300 . The flow passage switching unit 400 may move 
and be fixed to the spray arm 100 . Accordingly , the arm upward when the hydraulic pressure in the arm holder 
holder 300 may rotate together with the spray arm 100 , and chamber 320 increases due to the wash water being intro 
may serve as a central axis of rotation of the spray arm 100 . duced into the arm holder chamber 320 , and the flow 

The arm holder 300 may be rotatably fixed to the sump 50 passage switching unit 400 may move downward when the 
cover 20 while being coupled to the spray arm 100 . The hydraulic pressure in the arm holder chamber 320 decreases 
wash water supplied from the sump 5 is supplied to the spray due to the introduction of the wash water into the arm holder 
arm 100 after being introduced into the arm holder 300 . chamber 320 being stopped . 

The arm holder 300 may be integrally formed with the In addition , the wash water accommodated in the arm 
main arm 110 . In some examples , the main arm 110 may be 55 holder chamber 320 may be introduced into the main arm 
rotatably fixed to the sump cover 20 . 110 . 

The flow passage switching unit 400 may be accommo - Referring to FIGS . 5 and 6 , the spray arm 100 may 
dated in the arm holder 300 , and serve to switch the flow include the main arm 110 , the auxiliary arms 140 and 150 , 
passage of the wash water supplied to the spray arm 100 and auxiliary arm connection members 160 to connect the 
from the arm holder 300 . A detailed function of the flow 60 main arm 110 to the auxiliary arms 140 and 150 . The main 
passage switching unit 400 is described below . arm 110 may include an upper frame 120 and a lower frame 

The rotary gear unit 500 may be rotatably mounted on a 130 . 
bottom surface of the spray arm 100 . When the spray arm Lower spray holes 133 and 134 through which the wash 
100 rotates , the rotary gear unit 500 may simultaneously water introduced into the main arm 110 is sprayed may be 
move in a circular direction along a circumference of the 65 formed in the lower frame 130 . The wash water introduced 
fixed gear unit 200 fixed to the sump cover 20 , and rotate by into the main arm 110 may be sprayed below the main arm 
being engaged with the fixed gear unit 200 . 110 through the lower spray holes 133 and 134 . The upper 
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spray holes 123 and 124 and the lower spray holes 133 and bottom surfaces of the auxiliary arms 140 and 150 . A first 
134 may be collectively referred to as “ main spray holes . power transfer unit 146 may be disposed at the first auxiliary 

A repulsive force may be generated below the main arm arm 140 , and a second power transfer unit 156 may be 
110 when the wash water is sprayed upward from the upper disposed at the second auxiliary arm 150 . 
spray holes 123 and 124 , and the repulsive force may be 5 The link member 600 may be configured to transfer the 
generated above the main arm 110 when the wash water is power received from the rotary gear unit 500 to the power 
sprayed downward from the lower spray holes 133 and 134 . transfer units 146 and 156 , thereby enabling the auxiliary 
Thus , since the repulsive force acts above or below the main arms 140 and 150 to rotate back and forth . The reciprocating 
arm 110 when the wash water is sprayed through only one movement of the link member 600 may be converted to the 
among the upper or lower spray holes , coupling of the spray 10 rotary movement of the auxiliary arms 140 and 150 . 
arm assembly 10 may be difficult . The wash water intro - The main arm 110 may include the arm holder coupling 
duced into the main arm 110 may be simultaneously sprayed unit 180 disposed at the lower frame 130 . The arm holder 
through the upper spray holes 123 and 124 and the lower coupling unit 180 may include an arm holder accommoda 
spray holes 133 and 134 , thereby offsetting the repulsive tion tube 181 into which the arm holder 300 is inserted , and 
forces in the upper and lower directions acting on the main 15 the fastening protrusion 182 fastened to the arm holder 300 . 
arm 110 due to the spraying of the wash water . The fastening protrusion 182 is fastened to the arm holder 

The main arm 110 may include a first outlet 111a formed 300 , thereby enabling the main arm 110 to be fixed to the 
at the first extension part 111 , and a second outlet 112b arm holder 300 . 
formed at the second extension part 112 . A portion of the The arm holder accommodation tube 181 may extend 
wash water introduced into the main arm 110 through the 20 downward from the lower frame 130 . The arm holder 
sump 5 may be introduced into the first auxiliary arm 140 accommodation tube 181 may be formed in a cylindrical 
through the first outlet 111a , and a portion may be intro - shape , and may come in contact with the arm holder 300 . 
duced into the second auxiliary arm 150 through the second The fastening protrusion 182 may be fastened to the arm 
outlet 112b . holder 300 , thereby enabling the main arm 110 to be fixed 
As illustrated , the first auxiliary arm 140 may be disposed 25 to the arm holder 300 . The fastening protrusion 182 may be 

to form an acute angle with the first arm 113 , and the second disposed in a plurality along an outer circumferential surface 
auxiliary arm 150 may be disposed to form an acute angle of the arm holder coupling unit 180 . 
with the second arm 114 . However , implementations are not The main arm 110 may include a plurality of inlets 138a , 
limited to this shape , and the shape may be appropriately 138b , 138c , and 138d through which the wash water sup 
changed according to a design . For example , the first arm 30 plied from the arm holder 300 is introduced . The plurality of 
113 and the second arm 114 may be disposed to form an inlets 138a , 138 , 138c , and 138d may be disposed at the 
acute angle , and the first auxiliary arm 140 an the second lower frame 130 . 
auxiliary arm 150 may be disposed to form an acute angle . The plurality of inlets 138a , 138b , 138c , and 138d may 
Lower auxiliary spray holes 144 and 154 may be formed include a first inlet 138a communicating with the first main 

in bottom surfaces of the auxiliary arms 140 and 150 . A first 35 flow passage 117 , and a second inlet 138b communicating 
lower auxiliary spray hole 144 may be formed in the first with the second main flow passage 118 . The wash water 
auxiliary arm 140 , and a second lower auxiliary spray hole introduced through the first inlet 138a flows to the first main 
154 may be formed in the second auxiliary arm 150 . flow passage 117 to be sprayed through the spray holes 123 

The wash water introduced into the auxiliary arms 140 and 133 disposed in the first arm 113 , and the wash water 
and 150 may be simultaneously sprayed through the upper 40 introduced through the second inlet 138b flows to the second 
auxiliary spray holes 143 and 153 and the lower auxiliary main flow passage 118 to be sprayed through the spray holes 
spray holes 144 and 154 , thereby offsetting the repulsive 124 and 134 disposed in the second arm 114 . 
forces in the upper and lower directions acting on the The plurality of inlets 138a , 138b , 138c , and 138d may 
auxiliary arms 140 and 150 due to the spraying of the wash include a third inlet 138c communicating with the first outlet 
water . 45 111a , and a fourth inlet 138d communicating with the 

The upper auxiliary spray holes 143 and 153 and the second outlet 112b . 
lower auxiliary spray holes 144 and 154 may be collectively The first transfer flow passage may be formed by the 
referred to as “ auxiliary spray holes . ' communication between the first outlet 111a and the third 

The main arm 110 may include the gear rotation shaft 135 inlet 138c , and the second transfer flow passage may be 
inserted into the rotary gear unit 500 to serve as a rotation 50 formed by the communication between the second outlet 
shaft of the rotary gear unit 500 . The gear rotation shaft 135 112b and the fourth inlet 138d . The first transfer flow 
may protrude from the lower frame 130 . The gear rotation passage and the second transfer flow passage may be divided 
shaft 135 may be disposed at the bottom surface of the first from each other by the partition 116 . 
arm 113 as illustrated , but the implementations are not The wash water introduced through the third inlet 138c 
limited thereto . 55 flows to the first auxiliary arm 140 via the first transfer flow 

The spray arm 100 may include the guide protrusions 136 passage to be sprayed through the spray holes 143 and 144 
and 137 to guide a movement of the link member 600 . The disposed in the first auxiliary arm 140 , and the wash water 
guide protrusions 136 and 137 may include a first guide introduced through the fourth inlet 138d flows to the second 
protrusion 136 disposed at the bottom surface of the first arm auxiliary arm 150 via the second transfer flow passage to be 
113 , and a second guide protrusion 137 disposed at the 60 sprayed through the spray holes 153 and 154 disposed in the 
bottom surface of the second arm 114 . The first guide second auxiliary arm 150 . 
protrusion 136 , the gear rotation shaft 135 , and the second An upper gear engaging unit 139 to which an upper gear 
guide protrusion 137 may be placed on one straight line of the flow passage switching unit 400 is engaged may be 

The auxiliary arms 140 and 150 may include power disposed at the lower frame 130 . The upper gear engaging 
transfer units 146 and 156 to receive power from the link 65 unit 139 may be configured to rotate the flow passage 
member 600 . The power transfer units 146 and 156 may be switching unit 400 by a predetermined angle . The flow 
formed of protrusions that protrude downward from the passage switching unit 400 may open or close each of the 
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inlets 138a , 1386 , 138c , and 138d as the flow passage may be fastened to the sump cover 20 by the arm holder 
switching unit 400 is engaged with the upper gear engaging fastening part 23 ( refer to FIG . 20 ) to be described below . 
unit 139 . A principle of the flow passage switching unit 400 The introduction unit 310 may be rotatably fixed to the sump 
opening or closing the plurality of inlets 138a , 138 , 138c , cover 20 . 
and 138d will be described in detail below . 5 The introduction unit 310 may further include a sealing 

The auxiliary arm connection member 160 may include unit 317 to prevent the leakage of the wash water introduced 
an insertion tube 162 inserted into the main arm 110 , an from the sump 5 . The sealing unit 317 may be formed of ribs 
extension tube 164 communicating with the insertion tube formed along an outer circumferential surface of the intro 
162 to have the wash water introduced from the insertion duction unit 310 . By the sealing unit 317 , most of the wash 
tube 162 flow therethrough , a shaft 166 connected to the 10 water supplied from the sump 5 may be introduced into the 
extension tube 164 , and a protrusion 168 protruding from the arm holder 300 . 
shaft 166 . The arm holder chamber 320 may include an inlet tube 

A flow hole 167 may be formed between the extension 321 . The inlet tube 321 may be formed in a cylindrical 
tube 164 and the shaft 166 . The wash water introduced into shape , as illustrated . A hole communicating with the wash 
the insertion tube 162 may be discharged through the flow 15 water inlet 313 may be formed on a bottom surface of the 
hole 167 via the extension tube 164 . The wash water arm holder chamber 320 . The arm holder chamber 320 may 
discharged through the flow hole 167 may flow to the inner be accommodated in the arm holder coupling unit 180 . An 
spaces of the auxiliary arms 140 and 150 to be sprayed outer circumferential surface of the arm holder chamber 320 
through the spray holes . may come in contact with an inner circumferential surface of 

The spray arm 100 may not include the auxiliary arm 20 the arm holder coupling unit 180 . A space between the arm 
connection member 160 . In this example , the auxiliary arms holder coupling unit 180 and the arm holder chamber 320 
140 and 150 may be directly and rotatably connected to the may be sealed , thereby preventing the leakage of the wash 
main arm 110 . The sagging of the auxiliary arms 140 and water introduced into the spray arm 100 from the arm holder 
150 may be prevented since loads of end portions thereof are 300 . 
supported by the auxiliary arm connection members 160 . 25 The flow passage switching unit 400 may be accommo 

Referring to FIGS . 7 and 8 , the fixed gear unit 200 may dated in the arm holder chamber 320 . The wash water 
include a rim part 210 including a plurality of gear teeth 213 , introduced into the arm holder chamber 320 may be selec 
and a support part 220 extending downward from the rim tively introduced through the plurality of inlets 138a , 1386 , 
part 210 . The arm holder coupling unit 180 may be inserted 138c , and 138d by the flow passage switching unit 400 . 
into the rim part 210 . The plurality of gear teeth 213 may be 30 A lower gear engaging unit 323 engaged with a lower gear 
referred to as a first gear unit 213 . of the flow passage switching unit 400 may be disposed at 

The rim part 210 may include a gap reduction protrusion the arm holder chamber 320 . The lower gear engaging unit 
215 to reduce a gap between the rim part 210 and the arm 323 may be coupled to the lower gear of the flow passage 
holder coupling unit 180 . The gap reduction protrusion 215 switching unit 400 and serve to rotate the flow passage 
may be provided in a plurality and may protrude toward a 35 switching unit 400 by a predetermined angle . 
center of the rim part 210 . The lower gear engaging unit 323 may be disposed in a 

The support part 220 may be disposed at both sides of the plurality along an edge of a bottom surface 322 of the arm 
rim part 210 . The support part 220 may include the fastening holder chamber 320 . Specifically , four lower gear engaging 
part 223 coupled to the sump cover 20 . The fastening part units 323 may be provided and may be disposed at 90° 
223 may be formed of a protrusion protruding from a side 40 intervals with respect to the wash water inlet 313 . 
surface of the support part 220 . The fastening part 223 may The coupling unit 330 may be disposed at the outer 
be fastened to the sump cover 20 , thereby enabling the fixed circumferential surface of the arm holder chamber 320 . The 
gear unit 200 to be fixed to the sump cover 20 . coupling unit 330 may include a seating unit 331 on which 

The support part 220 may further include a handle part the arm holder coupling unit 180 is seated , the fastening 
225 that may be gripped when coupling or detaching the 45 protrusion accommodation unit 332 disposed at the seating 
fixed gear unit 200 to or from the sump cover 20 . The handle unit 331 and coupled to the fastening protrusion 182 , and a 
part 225 may extend in a radial direction of the fixed gear gap reduction protrusion 334 disposed at an outer circum 
unit 200 . At least a portion of a surface of the handle part 225 ferential surface of the coupling unit 330 to reduce a gap 
may be protruded or recessed for a user to easily grip the with the fixed gear unit 200 . 
handle part 225 . 50 Referring to FIGS . 12 and 13 , the flow passage switching 

Referring to FIGS . 9 to 11 , the arm holder 300 may unit 400 according to an implementation includes a switch 
include an introduction unit 310 into which the wash water ing unit main body 410 , an upper gear disposed at an upper 
stored in the sump 5 is introduced , the arm holder chamber surface of the switching unit main body 410 , and a lower 
320 communicating with the introduction unit 310 , and gear 430 disposed at a lower surface of the switching unit 
supplying the wash water introduced from the introduction 55 main body 410 . The upper gear may include a plurality of 
unit 310 to the spray arm 100 , and a coupling unit 330 for upper gears 421 , 422 , 423 , and 424 . 
coupling to the spray arm 100 . The switching unit main body 410 may be accommodated 

A wash water inlet 313 through which the wash water in the inlet tube 321 of the arm holder chamber 320 , and may 
stored in the sump 5 is supplied may be formed at the vertically move back and forth in the arm holder chamber 
introduction unit 310 . Accordingly , the wash water stored in 60 320 in accordance with the hydraulic pressure in the arm 
the sump 5 may be introduced into the arm holder 300 via holder chamber 320 . The switching unit main body 410 may 
the wash water inlet 313 . be formed in a disk shape to correspond to a cross - sectional 

The introduction unit 310 may include the departure shape of the inlet tube 321 . 
prevention part 315 to prevent the arm holder 300 from Opening holes 413 and 414 through which the wash water 
departing from the sump cover 20 . The departure prevention 65 introduced into the arm holder chamber 320 flows may be 
part 315 may be formed by an end portion of the introduc - disposed in the switching unit main body 410 . When the 
tion unit 310 being flared . The departure prevention part 315 plurality of upper gears 421 , 422 , 423 , and 424 are engaged 
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with the upper gear engaging unit 139 , the opening holes The eccentric protrusion 530 may be disposed at a bottom 
413 and 414 may communicate with any one of the plurality surface of the rotation shaft accommodation unit 520 ( the 
of inlets 138a , 1386 , 138c , and 138d . upper side of the rotary gear unit in FIG . 14 ) . The eccentric 

The plurality of upper gears 421 , 422 , 423 , and 424 being protrusion 530 may extend from the bottom surface of the 
provided may be disposed at 90° intervals with respect to a 5 rotary gear unit 500 in a direction of a rotation axis s of the 
center C of the switching unit main body 410 . rotary gear unit 500 . The rotation axis s corresponds to a 

In addition , the plurality of upper gears 421 , 422 , 423 , and center of rotation of the rotary gear unit 500 , and may be 
424 may be spaced a predetermined distance apart from the provided at the center of the rim part 510 . In some examples , 
center C of the switching unit main body 410 , and an edge the eccentric protrusion 530 may also be disposed at the rim 
portion of the switching unit main body 410 . The opening 10 part 510 . 
holes 413 and 414 may be respectively formed between the Referring to FIGS . 15 and 16 , the link member 600 may 
two upper gears 421 and 423 facing each other and the edge include a ring - shaped rim part 610 , and a plurality of 
portion of the switching unit main body 410 . extension parts 620 , 630 , 640 , and 650 extending in a radial 

The plurality of upper gears 421 , 422 , 423 , and 424 may direction from the rim part 610 . 
include first and third upper hears 421 and 423 disposed 15 An insertion hole 612 into which the arm holder coupling 
adjacent to the opening holes 413 and 414 , and second and unit 180 may be inserted may be formed at the rim part 610 . 
fourth upper gears 422 and 424 disposed to face each other The insertion hole 612 may be formed in an oval shape . The 
between the first and third upper gears 421 and 423 . arm holder coupling unit 180 may move along a direction of 

Introduction prevention units 422a and 424a may be a longitudinal axis 612a of the insertion hole 612 . 
configured to come in close contact with the plurality of 20 Notch units 614 and 615 may be formed in an outer 
inlets 138a , 138b , 138c , and 138d to prevent the wash water circumferential surface of the rim part 610 . The notch units 
from being introduced through the plurality of inlets 138a , 614 and 615 may be formed such that the shape of the link 
138b , 138c , and 138d may be formed at one side of each of member 600 corresponds to the shape of the spray arm 100 . 
the second and fourth upper gears 422 and 424 . Also , by forming the notch units 614 and 615 , a user is 

The lower gear 430 may be engaged with the lower gear 25 enabled to easily grip the link member 600 . 
engaging unit 323 disposed at the arm holder chamber 320 . The rim part 610 may further include a reinforcement rib 
Four lower gears 430 may be provided , and may be disposed 617 to reinforce the strength of the rim part 610 . The 
at 90° intervals with respect to the center C of the switching reinforcement rib 617 may be formed along a circumferen 
unit main body 410 . tial direction of the rim part 610 and may protrude upward . 

Each of the lower gears 430 may include two inclined 30 The plurality of extension parts 620 , 630 , 640 , and 650 
surfaces 433 and 434 and a peak 435 formed between the may include a first main extension part 620 located below 
two inclined surfaces 433 and 434 . Each of the inclined the first arm 113 , a second main extension part 630 located 
surfaces 433 and 434 may extend by 45° from a circumfer - below the second arm 114 , a first auxiliary extension part 
ence of the switching unit main body 410 . 640 located below the first auxiliary arm 140 , and a second 

The flow passage switching unit 400 may further include 35 auxiliary extension part 650 located below the second aux 
a protrusion 436 disposed at a side surface portion of the iliary arm 150 . 
switching unit main body 410 to prevent a foreign substance first guide part 623 into which the first guide protrusion 
from being caught between the flow passage switching unit 136 may be inserted may be formed in the first main 
400 , and the inner circumferential surface of the arm holder extension part 620 , and a second guide unit 633 into which 
chamber 320 . The protrusion 436 may be provided in a 40 the second guide protrusion 137 may be inserted may be 
plurality . The protrusion 436 may also be disposed at a side formed in the second main extension part 630 . The first and 
surface portion of the lower gear 430 . second guide protrusions 136 and 137 respectively , may 

The flow passage switching unit 400 may include a rotary move back and forth along directions of longitudinal axes 
unit 440 disposed at a bottom surface portion of the switch - 623a and 633a of the first and second guide parts 623 and 
ing unit main body 410 . The rotary unit 440 may be 45 633 , while being inserted into the first and second guide 
configured to enable the flow passage switching unit 400 to parts 623 and 633 . 
rotate by the wash water introduced through the bottom A first locking part 643 into which the first power transfer 
surface of the flow passage switching unit 400 . The flow unit 146 may be inserted may be formed in the first auxiliary 
passage switching unit 400 may rotate by predetermined extension part 640 , and a second locking part 653 into which 
angle units by the hydraulic pressure without a separate 50 the second power transfer unit 156 may be inserted may be 
driving device and selectively open and close the plurality of formed in the second auxiliary extension part 650 . Since the 
inlets 138a , 138b , 138c , and 138d . The rotary unit 440 may first and second power transfer units 146 and 156 are 
include a shaft 441 and an impeller 443 disposed at the shaft respectively inserted into the first and second locking parts 
441 . 643 and 653 , the movement of the link member 600 may be 

Referring to FIG . 14 , the rotary gear unit 500 may include 55 transferred to the auxiliary arms 140 and 150 via the power 
a rim part 510 having a plurality of gear teeth 513 disposed transfer units 146 and 156 . 
along an outer circumferential surface thereof , a rotation The first main extension part 620 may further include a 
shaft accommodation unit 520 in which the gear rotation recessed part 624 configured to avoid interfering with the 
shaft 135 may be accommodated , and the eccentric protru rotary gear unit 500 . An insertion part 625 into which the 
sion 530 inserted into the link member 600 to move the link 60 eccentric protrusion 530 of the rotary gear unit 500 may be 
member 600 back and forth . The plurality of gear teeth 513 inserted may be formed in the recessed part 624 . The 
may be referred to as a second gear unit 513 . insertion part 625 may be formed in a shape of a long hole 

The rotation shaft accommodation unit 520 may be dis - as illustrated . In some examples , the insertion part 625 may 
posed in the rim part 510 , and have the gear rotation shaft be formed in a shape of a long groove . 
135 inserted thereinto . The rotation shaft accommodation 65 The first main extension part 620 may further include 
unit 520 may extend toward an upper side of the rotary gear contact units 627a , 627b , and 627c coming in contact with 
unit 500 ( a lower side of the rotary gear unit in FIG . 14 ) . the rim part 510 of the rotary gear unit 500 . The contact units 
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627a , 627b , and 627c may be formed of a rib protruding holder 300 is rotated by a predetermined angle . Accordingly , 
from a surface of the recessed part 624 . The contact units the arm holder 300 may be coupled to the arm holder 
627a , 627b , and 627c may be disposed such that a contact coupling unit 180 . 
area between the rotary gear unit 500 and the first main Referring to FIGS . 21 and 22 , the flow passage switching 
extension part 620 is reduced . Accordingly , friction gener - 5 unit 400 may be moved upward by the hydraulic pressure of 
ated between the rotary gear unit 500 and the first main the wash water introduced through the wash water inlet 313 , 
extension part 620 when the rotary gear unit 500 rotates may and the plurality of upper gears 421 , 422 , 423 , and 424 
be decreased . disposed at the flow passage switching unit 400 may be 

Referring to FIGS . 17 to 20 , the spray arm 100 may be engaged with the upper gear engaging unit 139 disposed at 
first coupled to the rotary gear unit 500 ( refer to FIG . 17 ) . " the bottom surface of the spray arm 100 . The wash water 
The rotary gear unit 500 may be inserted into the gear introduced into the inlet tube 321 may be introduced into the 
rotation shaft 135 disposed at the spray arm 100 . first main flow passage 117 via the first opening hole 413 . 

The link member 600 may be additionally mounted on the Simultaneously , the wash water introduced into the inlet 
spray arm 100 ( refer to FIG . 18 ) . The link member 600 may 15 tube 321 may be introduced into the second main flow 
be first connected to the power transfer units 146 and 156 , passage 118 via the second opening hole 414 . When the 
and then connected by the guide protrusions 136 and 137 . opening holes 413 and 414 communicate with the first and 
The link member 600 may be connected to four points of the second inlets 138a and 138b , the wash water introduced into 
spray arm 100 . The eccentric protrusion 530 of the rotary the inlet tube 321 may be simultaneously introduced into the 
gear unit 500 may be inserted into the insertion part 625 of 20 main flow passages 117 and 118 . Here , the third and fourth 
the recessed part 624 . inlets 138c and 138d are closed by the switching unit main 

The first power transfer unit 146 may be inserted into the body 410 . Accordingly , the introduction of the wash water 
first locking part 643 . The first power transfer unit 146 may through the first and second transfer flow passages is 
include a departure prevention rib 146a to prevent the power blocked . Simultaneously , the introduction of the wash water 
transfer unit 146 from departing from the first locking part 25 through the first and second auxiliary flow passages is also 
643 . The departure prevention rib 146a may extend toward blocked . 
the center of the spray arm 100 as illustrated . The second When the introduction of the wash water through the 
power transfer unit 156 may include a departure prevention wash water inlet 313 is stopped , force acting on the upper 
rib with the same shape as the departure prevention rib 146a side of the flow passage switching unit 400 is removed and 
disposed in the first power transfer unit 146 . 30 the flow passage switching unit 400 descends . Accordingly , 

the lower gear 430 disposed at the flow passage switching The second guide protrusion 137 may be inserted into the unit 400 is engaged with the lower gear engaging unit 323 second guide unit 633 . The second guide protrusion 137 may disposed at the arm holder 300 . be formed of two elastic bodies 137a and 137b as illustrated . The flow passage switching unit 400 is rotated clockwise End portions of the two elastic bodies 137a and 137b may 35 ( or counterclockwise ) by a predetermined angle due to the extend along a horizontal direction to prevent the second lower gear 430 being engaged with the lower gear engaging guide protrusion 137 from departing from the second guide unit 323 . Here , the flow passage switching unit 400 may be 
unit 633 . When the second guide protrusion 137 is inserted rotated by approximately 45° . This is due to the inclined 
into the second guide unit 633 , the two elastic bodies 137a surface 433 disposed at the lower gear 430 occupying as 
and 137b may be bent in directions approaching each other . 40 much as 45° of the circumference of the switching unit main 
After the second guide protrusion 137 is inserted into the body 410 . 
second guide unit 633 , the two elastic bodies 137a and 137b When the wash water is reintroduced through the wash 
are restored to original states due to elasticity . The first guide water inlet 313 after the flow passage switching unit 400 
protrusion 136 may be formed with the same shape as the descends , the flow passage switching unit 400 may ascend , 
second guide protrusion 137 . 45 causing the plurality of upper gears 421 , 422 , 423 , and 424 

The fixed gear unit 200 may be additionally coupled to the to be re - engaged with the upper gear engaging unit 139 . 
spray arm 100 ( refer to FIG . 19 ) . The fixed gear unit 200 Here , the opening holes 413 and 414 may communicate with 
may be mounted to surround the circumference of the arm the third and fourth inlets 138c and 138d instead of the first 
holder coupling unit 180 . The arm holder coupling unit 180 and second inlets 138a and 138b . Accordingly , the wash 
may be inserted into the rim part 210 of the fixed gear unit 50 water introduced into the inlet tube 321 is introduced 
200 . The gear teeth of the fixed gear unit 200 may be through the third and fourth inlets 138c and 138d via the 
engaged with the gear teeth of the rotary gear unit 500 . The opening holes 413 and 414 . The first and second inlets 138a 
fastening part 223 may be fastened to the sump cover 20 and 138b are closed by the switching unit main body 410 . 
such that the fixed gear unit 200 is fixed to the sump cover Accordingly , the introduction of the wash water through the 
20 . 55 main flow passages 117 and 118 is blocked . 

The number of the gear teeth of the fixed gear unit 200 and The sump 5 may intermittently supply the wash water 
the number of the gear teeth of the rotary gear unit 500 may when supplying the wash water through the wash water inlet 
be designed to be relatively prim parte . Accordingly , after 313 . Specifically , the sump 5 may stop supplying the wash 
the rotary gear unit 500 makes one revolution around the water for a predetermined amount of time after supplying 
circumference of the fixed gear unit 200 , the rotary gear unit 60 the wash water to the arm holder 300 for a predetermined 
500 and the fixed gear unit 200 are not engaged with each amount of time . That is , the sump 5 alternately performs the 
other at the same position . supplying of the wash water and the stopping of the sup 

The arm holder 300 may be additionally coupled to the plying of the wash water . Consequently , as the flow passage 
spray arm 100 ( refer to FIG . 20 ) . First , after the arm holder switching unit 400 rotates while ascending and descending , 
300 is inserted into the arm holder coupling unit 180 , the 65 the flow passage switching unit 400 may alternately open 
fastening protrusion 182 may be accommodated in the and close the main flow passages 117 and 118 and the first 
fastening protrusion accommodation unit 332 when the arm and second transfer flow passages . 



18 
US 10 , 390 , 676 B2 

17 
In addition , a time during which the wash water is Accordingly , the spray arm 100 may rotate by a repulsive 

supplied to the main flow passages 117 and 118 through the force generated due to the wash water being sprayed through 
sump and a time during which the wash water is supplied to the biased spray holes 123a and 123b . That is , a predeter 
the first and second transfer flow passages may be equally mined torque value may be generated at the spray arm 100 
set . due to the wash water being sprayed through the biased 

Referring to FIGS . 23 ( a ) and 24 ( a ) , when the rotary gear spray holes 123a and 123b . 
unit 500 is in an initial unrotated state , the eccentric pro The other spray holes 123c and 123d among the plurality 
trusion 530 is located at one side in the insertion part 625 . of first upper spray holes 123a , 123b , 123c , and 123d are not 
Here , the first auxiliary arm 140 is disposed parallel to the biased and may spray the wash water in the vertical direc 

10 tion . main arm 110 . At least a few of the spray holes ( 124a and 124b ) of the Referring to FIGS . 23 ( b ) and 24 ( b ) , when the rotary gear plurality of second upper spray holes 124a , 124b , 124c , and unit 500 has rotated counterclockwise by 90° , the link 124d may be biased such that the direction in which the member 600 moves along a direction A among directions of wash water is sprayed forms an acute angle with the main the longitudinal axis 612a by the eccentric protrusion 530 . V . 15 arm 110 . The first auxiliary extension part 640 applies a force to the Accordingly , the spray arm 100 may rotate by a repulsive 
first power transfer unit 146 due to the link member 600 force generated due to the wash water being sprayed through 
moving along a direction of the longitudinal axis 612a . the biased spray holes 124a and 124b . That is , a predeter 
Accordingly , the first auxiliary arm 140 may be rotated mined torque value may be generated at the spray arm 100 
clockwise by a predetermined angle . A rotational angle of 20 due to the wash water being sprayed through the biased 
the first auxiliary arm 140 is approximately 20º . spray holes 124a and 124b . 

Referring to FIGS . 23 ( c ) and 24 ( c ) , when the rotary gear The torque acting on the spray arm 100 due to the wash 
unit 500 has further rotated counterclockwise by 90° , the water being sprayed through the biased spray holes 123a and 
link member 600 moves along a direction B which is 123b of the plurality of first upper spray holes 123a , 123b , 
opposite from the direction A of the longitudinal axis 612a . 25 123c , and 123d and the torque acting on the spray arm 100 
Accordingly , the link member 600 may be restored to the due to the wash water being sprayed through the biased 
position illustrated in FIGS . 23 ( a ) and 24 ( a ) . Simultane - spray holes 124a and 124b of the plurality of second upper 
ously , the first auxiliary arm 140 may be restored to an spray holes 124a , 124b , 124c , and 124d have the same 
original position after rotating counterclockwise by the first direction . 
auxiliary extension part 640 . 30 Meanwhile , the biased spray holes 123a and 123b of the 

Referring to FIGS . 23 ( d ) and 24 ( d ) , when the rotary gear plurality of first upper spray holes 123a , 123b , 123c , and 
unit 500 has further rotated counterclockwise by 90° , the 123d and the biased spray holes 124a and 124b of the 
link member 600 moves along the direction B among the plurality of second upper spray holes 124a , 124b , 124c , and 
directions of the longitudinal axis 612a by the eccentric 124d may be biased to spray the wash water in a tangential 
protrusion 530 . Here , the first auxiliary arm 140 may be 35 direction of a rotational trajectory of the spray arm 100 . In 
rotated counterclockwise by a predetermined angle . The some examples , a rotary force caused by the spraying of the 
rotational angle of the first auxiliary arm 140 is approxi - wash water may further increase . 
mately 20º . The other spray holes 124c and 124d among the plurality 

Meanwhile , the second auxiliary arm 150 may simulta - of second upper spray holes 124a , 124b , 124c , and 124d are 
neously rotate by the same angle as the first auxiliary arm 40 not biased and may spray the wash water in the vertical 
140 due to the link member 600 . However , when viewed direction . 
from the side , the second auxiliary arm 150 rotates along a The plurality of first upper spray holes 123a , 123b , 123c , 
direction opposite from the first auxiliary arm 140 . and 123d and the plurality of second upper spray holes 124a , 

Thus , the link member 600 may move back and forth 124b , 124c , and 124d may be biased at different angles to 
within a distance between a top dead point and a bottom 45 spray the wash water at various angles . When the transfer 
dead point of the eccentric protrusion 530 due to the rotation flow passages are opened by the flow passage switching unit 
of the rotary gear unit 500 . 400 , the wash water is sprayed through a plurality of first 

Since the fixed gear unit 200 , the rotary gear unit 500 , and upper auxiliary spray holes 143a , 143b , 143c , and 143d and 
the link member 600 interact with each other to rotate the a plurality of second upper auxiliary spray holes 153a , 153b , 
auxiliary arms 140 and 150 back and forth , the fixed gear 50 153c , and 153d . 
unit 200 , the rotary gear unit 500 , and the link member 600 Similar to the main arm 110 , the first auxiliary arm 140 
may be collectively referred to as a ' rotation driving unit . may also include biased spray holes 143a and 143b and 

Referring to FIGS . 25 to 28 , the main arm 110 may unbiased spray holes 143c and 143d . The second auxiliary 
include the plurality of upper spray holes . Specifically , the arm 150 may also include biased spray holes 153a and 153b 
first arm 113 may include a plurality of first upper spray 55 and unbiased spray holes 153c and 153d . 
holes 123a , 123b , 123c , and 123d . The second arm 114 may The biased spray holes 143a and 143b disposed in the first 
also include a plurality of second upper spray holes 124a , auxiliary arm 140 may be referred to as first biased spray 
124b , 124c , and 124d . When the main flow passages 117 and holes 143a and 143b , and the biased spray holes 153a and 
118 are opened by the flow passage switching unit 400 , the 153b disposed in the second auxiliary arm 150 may be 
wash water may be simultaneously sprayed through the 60 referred to as second biased spray holes 153a and 153b . The 
plurality of first upper spray holes 123a , 123b , 123c , and unbiased spray holes 143c and 143d disposed in the first 
123d and the plurality of second upper spray holes 124a , auxiliary arm 140 may be referred to as first vertical spray 
124b , 124c , and 124d . holes 143c and 143d , and the unbiased spray holes 153c and 
At least a subset of the spray holes ( 123a and 123b ) of the 153d disposed in the second auxiliary arm 150 may be 

plurality of first upper spray holes 123a , 123 , 123c , and 65 referred to as second vertical spray holes 153c and 153d . 
123d may be biased such that a direction in which the wash A torque generated due to the wash water being sprayed 
water is sprayed forms an acute angle with the main arm 110 . through the first biased spray holes 143a and 143b may act 
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on the spray arm 100 . A torque generated due to the wash when the first auxiliary arm 140 has rotated clockwise , the 
water being sprayed through the second biased spray holes clockwise torque may be applied to the spray arm 100 . 
153a and 153b may act on the spray arm 100 . Referring to FIG . 28 ( c ) , even when the first auxiliary arm 

Since the first auxiliary arm 140 and the second auxiliary 140 has maximally rotated counterclockwise , the directions 
arm 150 rotate in the same direction , a magnitude and a 5 A2 and A3 in which the wash water is sprayed through the 
direction of the torque caused by the spraying of the wash first upper auxiliary spray hole 143 and the first lower water may change . auxiliary spray hole 144 may face a right side with respect 

The biased spray holes are referred to as the first upper to the rotation axis v of the spray arm 100 . Consequently , spray holes 123 and the second upper spray holes 124 for even when the first auxiliary arm 140 has rotated counter convenience . FIG . 27 illustrates a direction in which the 10 clockwise , the clockwise torque may be applied to the spray wash water is sprayed through the second upper spray holes arm 100 . 124 of the second arm 114 . However , the direction A2 in which the wash water is The second main flow passage 118 formed between the 
upper frame 120 and the lower frame 130 may be formed in sprayed through the first upper auxiliary spray hole 143 may 
the second arm 114 . The wash water introduced through the 15 be almost parallel to the rotation axis v of the spray arm 100 . 
arm holder 300 may flow to the second main flow passage In some examples , a problem is caused since a direction of 
118 , and be sprayed to the outside through the second upper the torque acting on the spray arm 100 may change . 
spray holes 124 . Consequently , a rotational angle of the first auxiliary arm 

The second upper spray holes 124 may be biased to face 140 should be smaller than a spraying angle of the first upper 
a left upper portion . Accordingly , a direction Al of the wash 20 auxiliary spray hole 143 . The spraying angle of the first 
water being sprayed through the second upper spray holes upper auxiliary spray hole 143 refers to an angle formed by 
124 may also face the left upper portion . the direction A2 in which the wash water is sprayed through 

The direction Al in which the wash water is sprayed the first upper auxiliary spray hole 143 and the rotation axis 
through the second upper spray holes 124 is biased to form v of the spray arm 100 when the first auxiliary arm 140 is 
an acute angle with a rotation axis v of the spray arm 100 as 25 unrotated . 
illustrated . Accordingly , the spray arm 100 may rotate by the In addition , the rotational angle of the first auxiliary arm 
torque generated due to the wash water being sprayed 140 should be smaller than a spraying angle of the first lower 
through the second upper spray holes 124 . auxiliary spray hole 144 . The spraying angle of the first The first upper spray holes 123 disposed in the first arm lower auxiliary spray hole 144 refers to an angle formed by 
113 may also be biased similar to the second upper spray 30 the direction A3 in which the wash water is spraved through 
holes 124 . The torques generated due to the wash water the first lower auxiliary spray hole 144 and the rotation axis being sprayed through the first upper spray holes 123 and the v of the spray arm 100 when the first auxiliary arm 140 is second upper spray holes 124 simultaneously act on the 

unrotated . spray arm 100 . 
Since the wash water is sprayed through the plurality of 35 of 26 When the wash water is sprayed through the first vertical 

spray holes , a plurality of torques act on the spray arm 100 . spray holes 143c and 143d , the rotation of the spray arm 100 
Consequently , a rotational direction of the spray arm 100 may be almost unaffected . However , when the first auxiliary 
may change in accordance with a resultant force of the arm 140 rotates , a torque may act on the spray arm 100 due 
torques caused by the wash water sprayed through the first to the spraying of the wash water since a direction in which 
upper spray holes 123 and the second upper spray holes 124 . 40 the wash water is sprayed through the first vertical spray 
However , when directions of the torque caused by the wash holes 143c and 143d forms an acute angle with the spray arm 
water being sprayed through the first upper spray holes 123 100 . 
and the torque caused by the wash water sprayed through the Since the second auxiliary arm 150 also rotates by the 
second upper spray holes 124 are the same , the rotary force same angle when the first auxiliary arm 140 rotates , direc 
of the spray arm 100 may be further reinforced . 45 tions in which the wash water is sprayed through the first 

Referring to FIG . 28 ( a ) , the wash water is simultaneously vertical spray holes 143c and 143d and the wash water 
sprayed through the first upper auxiliary spray hole 143 and sprayed through the second vertical spray holes 153c and 
the first lower auxiliary spray hole 144 . A direction A2 in 153d may form the same angle . Consequently , even when 
which the wash water is sprayed through the first upper the first auxiliary arm 140 and the second auxiliary arm 150 auxiliary spray hole 143 , and a direction A3 in which the 50 rotate , a torque value caused by the wash water being wash water is sprayed through the first lower auxiliary spray sprayed through the first vertical spray holes 143c and 143d hole 144 may face a right upper portion based on the and a torque value caused by the wash water being sprayed drawings . through the second vertical spray holes 153c and 153d are The directions A2 and A3 in which the wash water is offset by each other . sprayed through the first upper auxiliary spray hole 143 , and 55 
the first lower auxiliary spray hole 144 may form acute Furthermore , since the first auxiliary arm 140 and the 
angles with the rotation axis v of the spray arm 100 . A second auxiliary arm 150 simultaneously rotate by the same 
clockwise torque may be applied to the spray arm 100 due angle , the torque values may be offset by each other when 
to the wash water being sprayed through the first upper the wash water sprayed through the first vertical spray holes 
auxiliary spray hole 143 and the first lower auxiliary spray 60 143c and 143d and the wash water sprayed through the 
hole 144 . second vertical spray holes 153c and 153d are parallel to 

Referring to FIG . 28 ( b ) , even when the first auxiliary arm each other . That is , the torque values acting on the spray arm 
140 has maximally rotated clockwise , the directions A2 and 100 may be offset even when the wash water sprayed 
A3 in which the wash water is sprayed through the first through the first vertical spray holes 143c and 143d and the 
upper auxiliary spray hole 143 and the first lower auxiliary 65 wash water sprayed through the second vertical spray holes 
spray hole 144 may face a right side with respect to the 153c and 153d are not perpendicular to each other as long as 
rotation axis v of the spray arm 100 . Consequently , even they are parallel to each other . 
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When the first auxiliary arm 140 and the second auxiliary the first auxiliary arm 140 . The elastic link 2641 may be 

arm 150 rotate , a spraying angle of the wash water decreases elastically deformed within a predetermined angle range in 
such that the maximum spraying height of the wash water the horizontal direction . The elastic link 2641 may be 
may also decrease . elastically deformed in a direction parallel to a reciprocating 

Consequently , the spray arm 100 may rotate counter - 5 direction in which the link member 2600 moves . When the 
clockwise ( this is referred to as “ forward rotation ' or ' one - rotations of the auxiliary arms 140 and 150 are not possible , 
way rotation ' ) when the wash water is sprayed through the the main arm 110 may be rotatable since the rotation of the 
main spray holes 123 and 124 , and the spray arm 100 may rotary gear unit 500 is possible . 
rotate clockwise ( this is referred to as “ reverse rotation ' or The first auxiliary extension part 2640 may further 
' other - way rotation ' ) when the wash water is sprayed 10 include stoppers 2645a and 2645b to limit the rotational 
through the auxiliary spray holes 143 and 153 . range of the first auxiliary arm 140 . The stoppers 2645a and 

Referring to FIG . 29 , the link member 1600 may include 2645b respectively , may be disposed at both sides of the 
the ring - shaped rim part 610 , and a plurality of extension power transfer unit 2643 . 
parts 620 , 630 , 1640 , and 1650 extending in the radial The stoppers 2645a and 2645b may be formed of a rib that 
direction from the rim part 610 . 15 is formed by an extension of a portion of the first auxiliary 

The plurality of extension parts 620 , 630 , 1640 , and 1650 extension part 2640 . When the first auxiliary arm 140 is 
may include a first auxiliary extension part 1640 and a rotated more than a predetermined range , the stoppers 2645a 
second auxiliary extension part 1650 to rotate the auxiliary and 2645b come in contact with the first auxiliary arm 140 
arms 140 and 150 back and forth . The first auxiliary exten - from both sides to limit the rotational range of the first 
sion part 1640 may include a first link 1641 extending from 20 auxiliary arm 140 . 
the rim part 610 and a second link 1642 connected to the first The second auxiliary extension part 2650 may be formed 
link 1641 . That is , the first auxiliary extension part 1640 may in the same shape as the first auxiliary extension part 2640 . 
be formed in a shape that may be bent several times . Referring to FIG . 31 , a fixed gear unit 1200 and a rotary 

A connection unit 1643 for connecting the first link 1641 gear unit 1500 may be disposed to be engaged with each 
to the second link 1642 may be elastically deformed so that 25 other . 
an angle between the first link 1641 and the second link The rotary gear unit 1500 includes a rotation shaft accom 
1642 changes by increasing or . Accordingly , the first auxil - modation unit 1520 into which the gear rotation shaft 135 
iary extension part 1640 may be elastically deformed within disposed at the spray arm 100 is inserted , and an eccentric 
a predetermined angle range in a horizontal direction . protrusion 1530 . Unlike the above - mentioned implementa 

The first link 1641 or the second link 1642 may be formed 30 tions , the rotation shaft accommodation unit 1520 may 
of a material that may be elastically deformed . For example , protrude further upward . 
the first link 1641 or the second link 1642 may be formed of The rotation shaft accommodation unit 1520 may include 
an engineering resin material . The first auxiliary extension an elastic unit 1523 . The elastic unit 1523 may be com 
part 1640 may be elastically deformed within the predeter - pressed more than what is illustrated . Accordingly , gear 
mined angle range in the horizontal direction . 35 coupling between the fixed gear unit 1200 and the rotary 

The rotation of the first auxiliary arm 140 may not be gear unit 1500 may be released due to the fixed gear unit 
possible due to the sedimentation of foreign substances . 1200 being spaced apart upward . 
When the rotation of the first auxiliary arm 140 is not The separation of the fixed gear unit 1200 and the rotary 
possible , the movement of the link member 1600 may be gear unit 1500 makes it possible to enable the spray arm 100 
limited , and thus the rotation of the spray arm 100 itself may 40 to be rotatable even when the rotation of the rotary gear unit 
also stop . When the first auxiliary extension part 1640 is 1500 is not possible due to a foreign substance being caught . 
elastically deformed by an angle of a predetermined range , This is because the rotary gear unit 1500 may limit the 
a situation in which the rotation of the spray arm 100 itself rotation of the spray arm 100 when the fixed gear unit 1200 
is also stopped may be prevented even when the rotation of and the rotary gear unit 1500 are engaged while the rotation 
the first auxiliary arm 140 is not impossible . 45 of the rotary gear unit 1500 is not possible . In this specifi 

The first auxiliary extension part 1640 may further cation , a separation of engaged gears to enable the spray arm 
include stoppers 1645a and 1645b to limit a rotational range 100 to be rotatable even when driving a particular element 
of the first auxiliary arm 140 . The stoppers 1645a and 1645b is not possible as above is referred to as ' decoupling . ' 
respectively , may be disposed at both sides of the first The elastic unit 1523 may serve to press the rotary gear 
auxiliary extension part 1640 . 50 unit 1500 toward the fixed gear unit 1200 so that the rotary 

The second auxiliary extension part 1650 may be formed gear unit 1500 comes in close contact with the fixed gear 
in the same shape as the first auxiliary extension part 1640 . unit 1200 . Accordingly , the gear coupling between the rotary 

Referring to FIG . 30 , the link member 2600 may include gear unit 1500 and the fixed gear unit 1200 may become 
the ring - shaped rim part 610 , and a plurality of extension more firm . 
parts 620 , 630 , 2640 , and 2650 extending in the radial 55 The fixed gear unit 1200 may include a plurality of gear 
direction from the rim part 610 . teeth 1213 formed in asymmetrical shapes . The gear teeth 

The plurality of extension parts 620 , 630 , 2640 , and 2650 1213 may include an inclined portion 1214 and a vertical 
may include a first auxiliary extension part 2640 and a portion 1215 . The rotary gear unit 1500 also includes a 
second auxiliary extension part 2650 to rotate the auxiliary plurality of gear teeth 1513 formed in asymmetrical shapes . 
arms 140 and 150 back and forth . The first auxiliary exten - 60 That is , the gear teeth 1513 include an inclined portion 1514 
sion part 2640 may include an elastic link 2641 extending and a vertical portion 1515 . 
from the rim part 610 and a power transfer unit 2643 Due to the gear teeth 1213 and 1513 disposed at the fixed 
disposed at an end portion of the elastic link 2641 . gear unit 1200 and the rotary gear unit 1500 formed in the 

The elastic link 2641 may be formed of a material that asymmetrical shapes , decoupling is possible when the rotary 
may be elastically deformed . The coefficient of elasticity of 65 gear unit 1500 rotates clockwise around the fixed gear unit 
the elastic link 2641 may be set to be deformed by a torque 1200 since the inclined portions 1214 and 1514 are engaged 
amount generated due to the wash water being sprayed from with each other , the decoupling is not possible when the 
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rotary gear unit 1500 rotates clockwise around the fixed gear gear unit 2500 and the fixed gear unit 2200 may be released . 
unit 1200 since the vertical portions 1215 and 1515 are That is , the decoupling may occur between the fixed gear 
engaged with each other . unit 2200 and the rotary gear unit 2500 . 

Referring to FIG . 32 , the fixed gear unit 1200 and the A height of the bottom surface portion 2133 of the 
rotary gear unit 1500 may be disposed to be engaged with 5 mounting unit 2130 may be uniform along a direction 
each other . becoming farther from the fixed gear unit 2200 at the gear The rotary gear unit 1500 may include the rotation shaft rotation shaft 2135 . 
accommodation unit 1520 into which the gear rotation shaft The mounting unit 2130 may further include a spray hole 135 disposed at the spray arm 100 is inserted , and the 2137 through which a fluid such as the wash water is eccentric protrusion 1530 . Unlike the above - mentioned 10 sprayed . implementations , the rotation shaft accommodation unit Some of the wash water flowing in a flow passage formed 1520 may protrude further upward . 

In addition , the rotation shaft accommodation unit 1520 in the main arm 2110 may be discharged downward through 
may include an elastic unit 1540 . the spray hole 2137 . 

The elastic unit 1540 may be vertically compressed . 15 ed . 15 The spray hole 2137 may be disposed above a place P at 
Accordingly , the rotary gear unit 1500 may vertically move . which the gear teeth 2213 of the fixed gear unit 2200 and the 
The gear coupling between the fixed gear unit 1200 and the gear teeth 2513 of the rotary gear unit 2500 are engaged with 
rotary gear unit 1500 may be released due to the rotary gear each other . Accordingly , the gear teeth 2213 of the fixed gear 
unit 1500 being spaced apart at an upper side . unit 2200 may receive a downward force by the hydraulic 

The separation of the fixed gear unit 1200 and the rotary 20 pressure of the wash water sprayed through the spray hole 
gear unit 1500 makes it possible to enable the spray arm 100 2137 . 
to be rotatable even when the rotation of the rotary gear unit The spray hole 2137 may be disposed between the gear 
1500 is not possible due to a foreign substance being caught . rotation shaft 2135 and the fixed gear unit 2200 . Accord 

This is because the rotation of the spray arm 100 may be ingly , a gear coupling force may be reinforced at the place 
limited due to the non - rotation of the rotary gear unit 1500 25 P due to the gear teeth 2213 of the fixed gear unit 2200 
when the fixed gear unit 1200 and the rotary gear unit 1500 r eceiving a force biased toward the fixed gear unit 2200 by 
are engaged while the rotation of the rotary gear unit 1500 the hydraulic pressure of the wash water sprayed through the 
is not possible . spray hole 2137 . 

The elastic unit 1540 may serve to press the rotary gear The hydraulic pressure caused by the wash water dis 
unit 1500 toward the fixed gear unit 1200 so that the rotary 30 charged through the spray hole 2137 may press the gear 
gear unit 1500 comes in close contact with the fixed gear teeth 2513 of the rotary gear unit 2500 downward . Accord 
unit 1200 . Accordingly , the gear coupling between the rotary ingly , the gear teeth 2513 of the rotary gear unit 2500 may 
gear unit 1500 and the fixed gear unit 1200 may become come in close contact with the gear teeth 2213 of the fixed 
more firm . gear unit 2200 . 

Meanwhile , the elastic unit 1540 may protrude upward 35 The spray arm assembly may reinforce the gear coupling 
from an upper surface of the rotary gear unit 1500 and may force between the rotary gear unit 2500 and the fixed gear 
be configured in a plurality . A shape of the elastic unit 1540 unit 2200 using the hydraulic pressure of the wash water 
is not limited . discharged through the spray hole 2137 . 

Referring to FIGS . 33 to 35 , the spray arm assembly may Referring to FIGS . 36 and 37 , the spray arm assembly 
include a main arm 2110 , a rotary gear unit 2500 rotatably 40 may include a main arm 3110 , a rotary gear unit 3500 
mounted on the main arm 2110 , and a fixed gear unit 2200 rotatably mounted on the main arm 3110 , and a fixed gear 
engaged with the rotary gear unit 2500 . unit 3200 engaged with the rotary gear unit 3500 . 
Gear teeth 2513 may be disposed at the rotary gear unit Gear teeth 3513 may be disposed at the rotary gear unit 

2500 , and gear teeth 2213 engaged with the gear teeth 2513 3500 , and gear teeth 3213 engaged with the gear teeth 3513 
of the rotary gear unit 2500 may be disposed at the fixed gear 45 of the rotary gear unit 3500 are disposed at the fixed gear 
unit 2200 . unit 3200 . 

An eccentric protrusion 2530 inserted into the link mem An eccentric protrusion 3530 inserted into the link mem 
ber 600 may be disposed at the rotary gear unit 2500 . ber 600 may be disposed at the rotary gear unit 3500 . 

A mounting unit 2130 may be disposed at a lower portion A gear rotation shaft 3135 onto which the rotary gear unit 
of the main arm 2110 . A gear rotation shaft 2135 into which 50 3500 is inserted may be disposed at a lower portion of the 
the rotary gear unit 2500 is inserted may be disposed at a main arm 3110 . The gear rotation shaft 3135 may protrude 
bottom surface portion 2133 of the mounting unit 2130 . The downward from a bottom surface of the main arm 3110 . 
gear rotation shaft 2135 may protrude downward from the The rotary gear unit 3500 may include a rotation shaft 
bottom surface portion 2133 of the mounting unit 2130 . accommodation unit 3520 in which the gear rotation shaft 

The bottom surface portion 2133 of the mounting unit 55 3135 is accommodated . The rotation shaft accommodation 
2130 may selectively come in contact with an upper surface unit 3520 may protrude above the rotary gear unit 3500 . 
portion of the rotary gear unit 2500 . The gear rotation shaft 3135 may be disposed at a place 

The bottom surface portion 2133 of the mounting unit where a portion of the bottom surface of the main arm 3110 
2130 may be formed to become gradually higher from the is recessed by a predetermined depth . At least a portion of 
gear rotation shaft 2135 toward the fixed gear unit 2200 . 60 the rotation shaft accommodation unit 3520 may be accom 
That is , the bottom surface portion 2133 of the mounting modated in the recessed place . 
unit 2130 may be formed of a shape gradually inclined more Accordingly , the rotary gear unit 3500 may be prevented 
upward toward a center of the main arm 2110 . from departing from the gear rotation shaft 3135 while 

The rotary gear unit 2500 becomes vertically rotatable vertically moving . 
within a predetermined range by the above - mentioned shape 65 The rotary gear unit 3500 may further include the elastic 
of the bottom surface portion 2133 of the mounting unit unit 1540 of FIG . 32 . The elastic unit 1540 may be disposed 
2130 , and accordingly , the gear coupling between the rotary at the rotation shaft accommodation unit 3520 . 
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The rotary gear unit 3500 may vertically move while Consequently , there is an advantage of not requiring a 
being inserted into the gear rotation shaft 3135 . Accordingly , separate driving source for rotating the auxiliary arms 140 
the gear coupling between the rotary gear unit 3500 and the and 150 . 
fixed gear unit 3200 may be released . That is , the rotary gear Although implementations have been described with ref 
unit 3500 and the fixed gear unit 3200 may be decoupled . 5 erence to a number of illustrative implementations thereof , 

Spray holes 3137 and 3138 through which a fluid such as it should be understood that numerous other modifications 
the wash water is sprayed may be formed in the gear rotation and implementations can be devised by those skilled in the 
shaft 3135 . art that will fall within the spirit and scope of the principles 

of this disclosure . More particularly , various variations and A flow passage of the main arm 3110 and a flow passage 
3136 communicating with the spray holes 3137 and 3138 10 modifications are possible in the component parts and / or 
may be formed in the gear rotation shaft 3135 . Accordingly , arrangements of the subject combination arrangement 

within the scope of the disclosure , the drawings and the the wash water flowing in the main arm 3110 may be appended claims . In addition to variations and modifications sprayed through the spray holes 3137 and 3138 via the flow in the component parts and / or arrangements , alternative uses 
passage 3136 of the gear rotation shaft 3135 . 15 will also be apparent to those skilled in the art . 
Some of the wash water flowing in the flow passage What is claimed is : 

formed at the main arm 3110 may be discharged downward 1 . A dishwasher comprising : 
through the spray holes 3137 and 3138 . a sump configured to store water ; 

The spray holes 3137 and 3138 may be formed in a lower an arm holder rotatably mounted on the sump ; 
portion of the gear rotation shaft 3135 to be disposed at an 20 a spray arm connected to the arm holder and configured 
inner side 3540 of the rotary gear unit 3500 . to spray the stored water from the sump ; 

The hydraulic pressure caused by the wash water dis a fixed gear unit fixed to the sump and with gear teeth 
charged through the spray holes 3137 and 3138 may press arranged along an outer circumferential surface of the 
the inner side 3540 of the rotary gear unit 3500 downward . fixed gear unit ; 

The wash water sprayed to the inner side 3540 of the 25 a rotary gear unit rotatably mounted on the spray arm , and 
rotary gear unit 3500 may be discharged through an outlet configured to rotate based on engagement with the gear 
formed at the rotary gear unit 3500 . teeth of the fixed gear unit ; and 

Accordingly , the rotary gear unit 3500 may be closely a link member connected to the rotary gear unit and the 
attached in a downward direction , and the gear teeth 3513 of spray arm , 
the rotary gear unit 3500 may come in close contact with the 30 wherein the spray arm comprises : 

a main arm provided on the sump , that is configured to gear teeth 3213 of the fixed gear unit 3200 . extend in a first direction for spraying wash water , That is , the spray arm assembly may reinforce the gear and that includes a lower frame connected to the arm coupling force between the rotary gear unit 3500 and the holder , an upper frame disposed at an upper side of fixed gear unit 3200 using the hydraulic pressure of the wash 35 the lower frame and a transfer flow passage is water discharged through the spray holes 3137 and 3138 . formed in the main arm , The spray holes 3137 and 3138 may be disposed in a a pair of auxiliary arms configured to extend in a plurality . Specifically , the spray holes 3137 and 3138 may second direction while being spaced apart from the 
include a first spray hole 3137 and a second spray hole 3138 . main arm by a predetermined angle for spraying 

The first spray hole 3137 may be formed at a position near 40 wash water while rotating about a rotation axis 
the gear teeth 3213 of the fixed gear unit 3200 , and the defined by the second direction in which the auxil 
second spray hole 3138 may be disposed at a position distant iary arms extend and including a plurality of auxil 
from the gear teeth 3213 of the fixed gear unit 3200 . iary spray holes , and auxiliary flow passages are 

In the dishwasher 1 , the non - rotation of the spray arm 100 formed in the auxiliary arms and are in fluid com 
may be prevented by the decoupling between the rotary gear 45 munication with the transfer flow passage and the 
unit and the fixed gear unit when the rotation of the rotary auxiliary spray holes , 
gear unit is not possible , thereby preventing a decline in wherein inlets through which the water is introduced are 
washing efficiency . formed at the lower frame in fluid communication with 

Simultaneously , the gear coupling force between the the transfer flow passage , 
rotary gear unit and the fixed gear unit is reinforced using the 50 wherein a main flow passage is formed in the main arm 
hydraulic pressure of the wash water sprayed through the and is in fluid communication with the inlets , 
spray hole , thereby preventing the gear coupling force wherein a plurality of upper spray holes are formed in the 
between the rotary gear unit and the fixed gear unit from upper frame , and wherein the plurality of spray holes 
decreasing due to a structure for decoupling . are configured to spray the water in the main flow 

In this way , a spray angle in the dishwasher 1 may be 55 passage , and 
varied due to the auxiliary arms 140 and 150 rotatably wherein the plurality of upper spray holes are radially 
mounted on the main arm 110 and separately rotating from disposed in the upper frame , 
the rotation of the main arm 110 . Accordingly , the washing wherein the dishwasher further comprises a flow passage 
efficiency of the dishwasher 1 increases . switching unit accommodated in the arm holder , and 

In addition , the spray arm 100 may be rotated by the 60 that is configured to selectively open and close the main 
repulsive force generated due to the wash water being flow passage and the transfer flow passage , and that 
sprayed through the spray hole , thereby not requiring a includes a switching unit main body , an upper gear 
separate driving source . formed at the switching unit main body , and opening 

In addition , the rotary force of the spray arm 100 may be holes through which the water flows , 
converted to a force for rotating the auxiliary arms 140 and 65 wherein an upper gear engaging unit is disposed at the 
150 back and forth by the interaction between the fixed gear bottom surface of the main arm , and is configured to 
unit 200 , the rotary gear unit 500 , and the link member 600 . engage with the upper gear , and 
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wherein the flow passage switching unit is configured to wherein the rotary gear unit is configured to move verti 
be engaged with the upper gear engaging unit when a cally based on insertion into the gear rotation shaft so 
flow amount of the water introduced into an arm holder that the gear teeth of the fixed gear unit and gear teeth 
chamber is increased . of the rotary gear unit are selectively engaged with each 

2 . The dishwasher according to claim 1 , wherein the 5 5 other . plurality of upper spray holes are biased to one side of the 10 . The dishwasher according to claim 9 , further com main arm , and wherein the spray arm is configured to rotate 
in one direction by a repulsive force generated when the prising an elastic unit disposed at the rotary gear unit , and 
water is sprayed through the upper spray holes ; and configured to press the rotary gear unit toward the fixed gear 

the plurality of auxiliary spray holes are biased to the unit . 
other side of the main arm , and wherein the spray arm 11 . The dishwasher according to claim 9 , wherein the gear 
is configured to rotate in an opposite direction by the rotation shaft is disposed at a place where a portion of a 
repulsive force generated when the water is sprayed . bottom surface of the main arm is recessed by a predeter 

3 . The dishwasher according to claim 2 , wherein a subset mined depth , 
of the plurality of upper spray holes are parallel to a wherein the gear rotation shaft is inserted into the rotary direction in which the water is sprayed through the upper 15 gear unit and a rotation shaft accommodation unit is spray holes . 

4 . The dishwasher according to claim 2 , wherein a subset disposed at the rotary gear unit , 
wherein at least a portion of the rotation shaft accommo of the plurality of auxiliary spray holes are parallel to the 

direction in which the water is sprayed through the upper dation unit is accommodated in the recessed place . 
12 . The dishwasher according to claim spray holes . 1 , wherein the 

5 . The dishwasher according to claim 1 , further compris main arm comprises a gear rotation shaft onto which the 

ing lower spray holes formed in a bottom surface of the rotary gear unit is inserted , and spray holes through which 
lower frame , and configured to spray the water flowing in the wash water flowing in the main flow passage is sprayed , 
the main flow passage . wherein the spray holes are disposed above the rotary gear 

6 . The dishwasher according to claim 1 , 25 unit so that a hydraulic pressure of the wash water 
wherein one of the main flow passage and the transfer discharged through the spray holes acts on the rotary 

gear unit . flow passage is configured to communicate with the 13 . The dishwasher according to claim 12 , wherein gear opening holes to have the water introduced and the 
other one of the main flow passage and the transfer flow teeth of the rotary gear unit are configured to come in close 
passage is closed by the switching unit main body when 30 CO hen 30 contact with the gear teeth of the fixed gear unit by the 
the upper gear is engaged with the upper gear engaging hydraulic pressure of the water when the water is sprayed 

through the spray holes . unit . 
7 . The dishwasher according to claim 6 , wherein a lower 14 . The dishwasher according to claim 12 , further com 

prising a mounting unit at which the gear rotation shaft is gear protruding downward is disposed at the flow passage 35 disposed and having a bottom surface portion configured to switching unit , and selectively make contact with an upper surface portion of the wherein a lower gear engaging unit is disposed at a 
bottom surface of the arm holder chamber , and is rotary gear unit , 

wherein the bottom surface portion of the mounting unit configured to be engaged with the lower gear . 
8 . The dishwasher according to claim 7 , wherein a rotary is formed in a shape gradually inclined more upward 

unit configured to provide a rotary force to the flow passage 40 from a gear rotation shaft toward the fixed gear unit . 
switching unit is disposed at a bottom surface of the flow 15 . The dishwasher according to claim 12 , wherein the 
passage switching unit . spray holes are disposed in a gear rotation shaft so that the 

9 . The dishwasher according to claim 1 , wherein the main wash water sprayed through the spray holes heads toward an 
inside of the rotary gear unit . arm comprises a gear rotation shaft onto which the rotary 

gear unit is inserted , * * * * * 


